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Introduction
The thoracolumbar spine is the most common site of spinal
fractures in many series. Over the years, many classification
systems for thoracic and lumbar spine trauma (TLST) have
been described in the literature. In 2005, Vaccaro et al
proposed a new classification of thoracolumbar injuries
that considered the neurologic status, and the authors pro-
posed an injury severity score that could help surgeons in the
decision-making process.1 The Thoracolumbar Injury Classi-
fication and Severity Score System (TLICS) is based upon three
critical injury characteristics: (1) the morphology of the
injury determined by the radiologic patterns, (2) the integrity
of the posterior ligamentous complex (PLC), and (3) the
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Abstract Study Design Systematic literature review.
Objective The Thoracolumbar Injury Classification and Severity Score System (TLICS)
is widely used to help guide the treatment of thoracolumbar spine trauma. The purpose
of this study is to evaluate the safety of the TLICS in clinical practice.
Methods Using the Medline database without time restriction, we performed a
systematic review using the keyword “Thoracolumbar Injury Classification,” searching
for articles utilizing the TLICS. We classified the results according to their level of
evidence and main conclusions.
Results Nine articlesmet our inclusion and exclusion criteria. One article evaluated the
safety of the TLICS based on its clinical application (level II). The eight remaining articles
were based on retrospective application of the score, comparing the proposed
treatment suggested by the TLICS with the treatment patients actually received (level
III). The TLICS was safe in surgical and nonsurgical treatment with regards to neurologic
status. Some studies reported that the retrospective application of the TLICS had
inconsistencies with the treatment of burst fractures without neurologic deficits.
Conclusions This literature review suggested that the TLICS use was safe especially
with regards to preservation or improvement of neurologic function. Further well-
designed multicenter prospective studies of the TLICS application in the decision
making process would improve the evidence of its safety. Special attention to the
TLICS application in the treatment of stable burst fractures is necessary.
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neurologic status of the patient. The final calculated score can
be utilized to guide conservative (<4 points) or surgical
treatment (>4 points), whereas a score of 4 points can be
managed according to surgeon’s preference.
Many studies have evaluated the TLICS reliability and
validity in assessing TLST and guiding treatment.2–4However,
safety is an important characteristic of a spinal trauma
classification system.5 The most important outcome to be
evaluated is the neurologic status of the patient. If a system
cannot guide neurologic preservation or improvement, the
system may be considered too dangerous to be used.
Although very intuitive and rational, the TLICS is a theo-
retical proposal to helpmanagement of the TLST. The purpose
of our study is to identify the safety of the TLICS based upon
the reported literature.
Materials and Methods
A literature review was performed using the Medline data-
base without time restriction. The term “thoracolumbar
injury classification” was used in the main entry search on
February 7, 2015. The general term was used to obtain a
comprehensive amount of publications potentially related to
the TLICS. The search results were reviewed by two authors
(A.F.J. and A.A.P.). Only articles written in English (or translat-
ed text) were reviewed. We included only clinical publica-
tions, retrospective or prospective, evaluating the safety or
validity of the TLICS in patients with thoracolumbar spine
trauma. The exclusion criteria included case reports, litera-
ture review, paper presentations, or personal communica-
tions. Publications evaluating only the reliability of the
system without considering its safety were also excluded.
Information to determine safety included the patients’ neu-
rologic status as well as the complications from care. The
articles selected were then classified according to evidence-
based medicine criteria proposed by Wright et al.6
Results
Search and Screening Results
A total of 355 abstracts were initially identified with our
primary search criteria and were reviewed. Nine articles met
all inclusion and exclusion criteria. Only one article evaluated
the safety of the TLICS based on its clinical application.7 The
eight remaining articles were based on retrospective applica-
tion of the score comparing the proposal treatment suggested
by the TLICS with the treatment patients really received. Two
publications evaluating validity had the samemethodology but
both were included because they had complementary infor-
mation resulting from different subgroup analysis.8,9 Another
two publications reported similar results but were maintained
because they had different methodologies and study analy-
sis.10,11Agreat heterogeneitywasobserved in the studydesign.
►Table 1 summarizes the nine papers included in our
review.
Safety
Joaquim et al used the TLICS score to guide treatment in a
Brazilian population with spine trauma. A total of 37 patients
with TLICS of 3 or less points were initially treated conserva-
tively.7 All patients were neurologically intact, and no new
deficits occurred with the conservative treatment. Late sur-
gery was required in 2 patients with back pain and mild
kyphosis, without neurologic worsening. The average TLICS
was 1.5 points, ranging from 1 to 2. In the surgically treated
group, with 28 patients, no patients had neurological deteri-
oration and those with incomplete deficits improved during
follow-up. The average TLICS was 7 points (range 4 to 10
points). Although the authors demonstrated that use of the
TLICS in the decision-making processwas safewith regards to
the neurologic status, the study was limited by its short
follow-up, potential underreporting of failures, and lack of
other outcome measures, such as pain status or functional
disability.
In another study, Joaquim et al evaluated the retrospective
application of the TLICS in a series of 458 patients within the
United States. Patients were divided in two groups: treated
from 2000 to 2006 and from 2007 to 2010.8 In the first period,
the authors reported that TLICSwas not utilized in the studied
institution and therefore did not affect decisionmaking. From
2007 to 1010, the TLICS utilized and influenced decision
making. The authors reported that from 2000 to 2006, the
retrospective application of the TLICS matched treatment in
97.9% of the patients treated nonsurgically and in 39.4% of the
surgically treated patients. The discordance in 60.6% of pa-
tients was due to the surgical treatment of burst fractures
without neurologic deficits (TLICS 2). Surgery was required
after initial conservative treatment in 7 patients (4.7%): 3
patients with unrecognized PLC injuries, 1 with severe rad-
iculopathy and a burst fracture (TLICS of 4 points), and 2 with
severe back pain without deficits. None of the patients had
neurologic deterioration.
From 2007 to 2010, initial conservative treatment provid-
ed matched with TLICS  4 in 100% of the 162 patients.
However, 2 patients required late surgery, none with neuro-
logic deterioration, for pain and mild deformity. In the surgi-
cal group, 52.4% matched the TLICS recommendations (4
points). The discordance in 47.5% of patients was also for
burst fractures without deficits that had surgery, a decrease
from the initial cohort. Although this result suggests that the
TLICS can improve surgical decision making, the study was
limited by its retrospective application and short follow-up of
the majority of patients.
In another study with the same patients but with a global
analysis of all the 458 patients together, from 2000 to 2010,
the same authors applied the TLICS retrospectively in the
whole cohort.9 From the 310 (67.6%) patients treated conser-
vatively, the TLICS matched recommendations in 307 of 310
(99%), with 3 patients having TLICS of 7 points requiring late
surgery. Furthermore, 4 other patients with TLICS < 5 points
had surgery: 1 with a TLICS of 4 points (severe radiculopathy
and burst fractures) and 3 with burst fractures that were
neurologically intact, with intractable pain and/or worsening
of kyphosis. In the surgical group, however, the TLICS
matched with just 46.6% of the surgical indications. All the
discordances in patients were due to burst fractures without
neurologic deficits that were neurologically intact (TLICS of 2
points). The authors suggested that lack of standardized
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Table 1 Summary of the full articles included in our literature review of the clinical validity of the TLICS
Study Methodology Objectives Results Conclusions
Joaquim et al,
20147; level II
evidence
TLICS applied
prospectively in a
consecutive case
series of 65 patients
and the obtained
score used to guide
treatment: <4
conservative and  4
surgical treatment
Evaluate the
neurologic
outcome of patients
with TLST treated
according to TLICS
proposed score
37 patients with TLICS < 3
treated nonsurgically; 28
patients with TLICS 4
treated surgically; 2
patients with a TLICS of 2
with burst fracture cross
over to surgical group for
back pain without
significant improvement
No neurologic deteriora-
tion using the system;
TLICS safe to guide TLST
treatment; treatment of
burst fractures without
deficits and the role of the
MRI in the
decision-making process
require further
investigation; limited by
the lack of other func-
tional outcome measure-
ments/pain assessment
Joaquim et al,
20148; level III
evidence
Retrospective study;
analysis of 458
patients treated for
TLST from 2000 to
2010; patients
divided in two groups
according to the
period before
(2000–2006) and
after (2007–2010)
TLICS was obtained
Evaluate the impact
of TLICS on the care
of patients at a
tertiary medical
center
Trend toward greater
success in conservative care
in the group treated after
introduction of TLICS
(2000–2006) group
compared with the
2007–2010 group
After introduction of
TLICS, a trend toward
more
successful conservative
treatment with fewer
conversions to surgical
treatment; management
of stable burst fractures
remains inconsistent with
no significant changes af-
ter divulgation of TLICS
Joaquim et al,
20139; level III
evidence
Retrospective case
series of 458 patients
consecutively treated
for TLST between
2000 and 2010
Evaluate the use of
TLICS in a large,
consecutive series
of patients
99.1% of patients treated
conservatively had TLICS
4; 97.1% were successfully
treated conservatively;
TLICS score matched surgi-
cal treatment in 46.6% of
patients;
mismatched patients had
TLICS score of 2,
representing stable burst
fractures without a
neurologic deficit
High concordance with
nonoperative treatment
but the low concordance
with the surgically treated
patients is concerning and
might reflect the lack of
consensus on the treat-
ment of burst fracture
without neurologic
deficits
Winklhofer et al,
201312; level III
evidence
Retrospective study
of 100 consecutive
patients with TLST
evaluated by 3
radiologists with re-
gard to AO and TLICS
classification from
2009 to 2011
Evaluate the
influence of MRI
compared with CT
alone for the
classification of
TLST using the AO
system and the
TLICS
AO classification changed in
31%, TLICS classification
changed in 33% of the
patients compared with CT
alone; using CT and MRI
together, TLICS value
changed from values < 5 to
values  5 in 24%
MRI of patients with TLST
considerably improved
the detection of fractures
and soft tissue injuries
compared with CT alone
and significantly changed
the overall trauma
classification; the validity
of TLICS can change ac-
cording to the use of MRI
versus CT alone for classify
TLST
Machino et al,
201213; level III
evidence
Retrospective review
of 100 consecutive
patients with TLST,
burst fractures
treated surgically
Evaluate the
relationship
between the LSC
and TLICS and
investigate the
clinical usefulness
of their
combination
LSC and TLICS scores
statistically correlated in
indicating patients with PLC
injury and neurologic
deficit; low correlation
between TLICS and LSC
indications in cases with no
neurologic deficits nor PLC
injury, but with largely
destroyed vertebra
Single application of TLICS
might not be sufficient to
identify those patients
who have a TLICS score of
3 or less and an LSC score
of 7 or more as surgically
indicated; authors
proposed that TLICS used
in isolation can be a
problem in severe burst
fractures
Joaquim et al,
201114; level III
evidence
Retrospective study
of 49 patients with
TLST treated
Evaluate the
relationship among
the neurologic
TLICS score treatment rec-
ommendation matched
surgical treatment in 47 of
TLICS found to correlate to
the AO classification and
can be used to classify
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criteria for treatment of burst fractures without neurologic
deficits was a potential cause for the discordances found
between the TLICS score and surgical treatment. The potential
limitations of this study include its retrospective nature, as
well as the inconsistencies in defining PLC injury based on
magnetic resonance imaging (MRI).
Winklhofer et al performed a retrospective analysis of 100
patients with TLST classified according to the Arbeitsgemein-
schaft für Osteosynthesefragen (AO) and the TLICS based on
the computed tomography (CT) findings by three radiolog-
ists.12 Six weeks after the first analysis of the data, the
patients were analyzed using CT and MRI. CT and MRI
together increased the number of fractures detected to 196
compared with 162 detected only on CT scan. The TLICS
classification changed in 33% patients compared with CT
findings alone. CT and MRI findings together changed the
decision of conservative treatment (TLICS < 5) to surgical
treatment (TLICS > 5) in 24% of the cases. These findings
suggested that the safety of the system can be clearly and
significantly influenced by the radiologic method used for
evaluation, with the addition of MRI increasing the detection
of injuries. However, the low specificity of MRI in this setting
may also lead to unnecessary surgeries as well.
Machino et al retrospectively reviewed 100 consecutive
patients with burst fractures, evaluating the relationship
between the Load Sharing Classification (LSC) and TLICS.13
Table 1 (Continued)
Study Methodology Objectives Results Conclusions
surgically from 2003
to 2009 in 2 spine
trauma centers
status, the TLICS
score, and the
Magerl/AO
classification
system
49 patients (96%); 2 pa-
tients with a TLICS of 2 were
operated; statistic correla-
tion established
between the neurologic
status and AO type fracture
and TLICS score; association
between the AO type
fracture and TLICS score
also found
thoracolumbar trauma
and can accurately predict
surgical management; the
validity of TLICS in the
treatment of burst frac-
tures without neurologic
deficits needs further
evaluation
Koh et al, 201015;
level III evidence
Retrospective
application of TLICS
score in 114 patients
treated surgically or
conservatively for
TLST from 2004 to
2009
To evaluate
intrarater and
interrater reliability
of TLICS and to
estimate
validity of TLICS
final treatment
recommendation
according to the
treatment
performed
Of 362 cases with a TLICS
of 5 points, surgery was
performed in 355; of 195
cases with a TLICS score
< 3, 176 were not
operated; percent of
mismatch (treatment
performed versus
proposal TLICS score
recommendation) 95%
TLICS demonstrated
acceptable validity in
terms of treatment
recommendation
compared with the
historical cohort
Patel et al, 200710;
level III evidence
25 consecutive
injuries in a total of 71
patients with TLST
assessed with TLICS
after 7 mo; the
therapeutic options
by the two sets of
injury scores were
compared with the
type of treatment
that the patient
ultimately received
Assess the reliability
and validity of two
novel classification
systems for
thoracolumbar
fractures—TLISS and
TLICS
TLISS and TLICS both
demonstrated excellent
validity; TLISS had 92.7%
agreement between
treatment performed and
the score, whereas the
TLICS had 95.4%
TLISS and TLICS both
exhibited substantial
reliability and validity
Whang et al,
200711; level III
evidence
25 consecutive
injuries with TLST
were assessed with
TLICS after 3 mo; the
therapeutic options
by the two sets of
injury scores
compared with the
type of treatment
that the patient
ultimately received
Compare the
reliability and
validity of TLISS
and TLICS in
indentifying
thoracic and lumbar
fractures and their
treatment
TLISS matched treatment
received in 92.7% and TLICS
matched in 95.4% of the
cases
Both schemes noted to
have substantial validity
Abbreviations: AO, Arbeitsgemeinschaft für Osteosynthesefragen; CT, computed tomography; MRI, magnetic resonance imaging; TLICS, Thor-
acolumbar Injury Classification and Severity Score System; TLISS, Thoracolumbar Injury Severity Score; TLST, thoracic and lumbar spine trauma.
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The patients were classified according to both classifications;
the PLC status was classified as injured when diastasis was
present in the facet joints, facet perch, or subluxation, splay-
ing the spinous process, as well as when suggestive changes
were present on MRI. The patients with PLC injuries had
higher TLICS scores (9  1.3 points compared with 4.5  1.7
points; p < 0.001). Interestingly, although the LSC and the
TLICS scores had clinical correlation in patients with PLC
injury and neurologic deficits, there was a low correlation
in caseswhere the PLCwas intact and therewas no neurologic
impairment. The authors concluded that for patientswith low
TLICS scores (<4) and severe burst fractures, the TLICS used in
isolation was not helpful. They proposed that inclusion of the
LSC can lead to a higher agreement between the TLICS score
and historical cohorts.
Joaquim et al evaluated retrospectively a series of 49
patients consecutively treated in two Brazilian centers.14
A total of 47 patients (95.9%) had a TLICS of 4 or more
points, with 2 patients having a TLICS of 2. The authors
also reported an association between the AO type fractures,
the TLICS score, and the neurologic status. They concluded
that the historical indications for surgical treatment in their
institution were similar to the indications proposed accord-
ing to the TLICS.
Koh et al applied the TLICS score to 114 patients treated
conservatively or surgically between 2004 and 2009.15 They
reported that, among 362 cases with a TLICS of 5 or more
points, 355 underwent surgical treatment, and in 195 pa-
tients with a TLICS score lower than 3, 176 did not have
surgery. In total, the authors reported 95% concordance
between treatment performed and the TLICS proposal. The
authors concluded that the TLICS had an acceptable validity in
terms of the treatment recommendations within this histor-
ical series.
Whang et al evaluated the validity of the TLICS with 25
consecutive injuries treated consecutively, reassessing the
score 3 months after the first evaluation.11 They found that
the TLICS matched with treatment performed in 95.4% of the
cases, reporting substantial validity. The same agreement rate
was obtained with the study performed by Patel et al, who
also analyzed 25 patients and assessed the TLICS 7 months
after the first assessment.10
Discussion
The current evidence in evaluating the safety of the TLICS is
favorable. The TLICS has been demonstrated to provide
concordant treatment recommendations compared with his-
torical controls and that treatment rendered in accordance
with the TLICS demonstrates the maintenance or improve-
ment of patients’ neurologic status.7
An important problem raised in our review is that the
retrospective evaluation of the TLICS had inconsistencieswith
the treatment of burst fractures without neurologic defi-
cits.8,9,13,14 Potential explanations for the inconsistencies
are that many different surgical indications can be found in
the spine trauma literature for treatment of stable burst
fractures, such as loss of vertebral body height, segmental
kyphosis, vertebral body comminution, canal compromise,
among many others.16 The TLICS did not consider any one of
these factors for guiding surgical treatment, as none have
shown any evidence-based relationship with patients’
outcome.1
Another potential explanation for inconsistencies in the
retrospective application of the TLICS is that the score can
change according to the type of radiologic assessment. For
instance, addition of MRI in the evaluation, as reported by
Pizones et al and Winklhofer et al, has been shown to
change the final TLICS score.12,17 Although spinal MRI is
not part of routine care in many trauma centers, studies
suggested that it can be useful and can add additional
information.17,18 However, the role of the MRI in the
evaluation of the TLST, especially on the PLC status, had
been debated due to concerns about the specificity of
abnormal MRI findings.19
Finally, the last potential problem in evaluation of the
TLICS safety is the lack of a gold standard for measuring the
outcomes of using the TLST. There are many studies in the
literature evaluating outcomes of specific injuries patterns,
such as burst fractures with or without neurologic deficits of
severe dislocations.20–22 However, the lack of a widely
adopted standard, with a patient-based outcomes system,
limited our ability to assess the utility of the TLICS and the
conclusions of our study. For this reason, we suggest that a
well-designed, prospective multicenter study evaluating the
TLICS impact on patient’s outcome is needed.
Conclusions
This literature review suggested that use of the TLICS is safe,
especially with regards to neurologic status both in surgical
and nonsurgical treatment. The neurologic status preserva-
tion, with improvement in patients with incomplete deficits,
was also obtained with the prospective use of TLICS in the
decision-making process.
Further well-designed, multicenter, prospective studies of
the TLICS application in the decision-making process would
improve the evidence of its safety. Special attention to the
TLICS application in the treatment of stable burst fractures
with incorporation of standardized patient reported out-
comes is necessary.
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